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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 3312 : 1987 'Sintered metal materials and hard- 
metals — Determination of young modulus', issued by the International Organization for 
Standardization ( ISO ), was adopted by the Bureau of Indian Standards on the recommendations 
of the Powder Metallurgical Materials and Products Sectional Committee ( MTD 25 ) and approval 
of the Metallurgical Engineering Division Council. 

The text of ISO Standard has been approved as suitable for publication as Indian Standard without 
deviations. Some terminology and conventions are. however, not identical with those used in 
Indian Standards Attention is especially drawn to the following: 

a) Wherever the words 'Internationa! Standard' appear, referring to this standard, it should 
be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards the current 
practice is to use a point ( - ) as the decimal marker. 

In this adopted standard, reference appears to ISO 2738. The Indian Standard IS 5642 : 1991 
'Permeable sintered metal materials — Determination of density, oil content and open porosity 
( second revision )', which is identical with ISO 2738 : 1987, is to be substituted in its place. 

In reporting the results of a test made in accordance with this standard, if the final value, observed 
or calculated, is to 1)6 rounded off, it shall be done in accordance with IS 2: 1960 'Rules for 
rounding off numerical values ( revised )'. 
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1 Scope and field of application 

This International Standard specifies a method 
for the determination of the dynamic 
C adiabatic ) Young modulus by longitudinal 
oscillations of wintered metal materials and 
hardmetals, 



2 Reference 

ISO 2738, Permeable sintered metal materials- 
Deter minatior) of density, oil content and open 
porosity. 



3 Principle 

Excitation of ultrasonic longitudinal oscilla- 
tions in a test piece and determination of the 
resonance frequency of its natural oscilla- 
tions. 



4 Symbols and units 



Symbol 


Designation 


Unit 


L 


Length of test piece 


linrn 


Q 


Density 


g/cm" 


f 


Frequency of natural oscilla- 
tions 


Hz 


£ 


Young modulus 


N/mm= 



6 Preparation of test pieces 

6.1 The test pieces shall be at least 60 mm 
long and may have either a round or a rect- 
angular cross-section. The test piece with 
round cross-section shall be 6 ± 0,2 mm in 
diameter. The cross-section of the rectangular 
test piece shall be ( 6±0,2 ) mm x ( 8±0,2 ) 
mm. 

6.2 The surface layer shall be removed to a 
depth of at least 0,1 mm The surface rough- 
ness shall be /?a < 1,25 /xm. 

6.3 The ends of the test piece shall be ground 
and shall be parallel to within 0,02 mm. 

6.4 The test piece shall be free of surface 
cracks or other structural defects and shall be 
cleaned immediately before being tested. 



7 Procedure 

7.1 Determine the density of the test piece to 
the nearest 0,01 g/cm^ according to ISO 2738. 

7.2 Measure the length of the test piece to the 
nearest 0,1 mm. 

7.3 Mount the test piece in the apparatus 
Smoothly increase the frequency of the 
oscillator until the lowest frequency of the 
natural longitudinal oscillations of the test 
piece is obtained. Determine the resonance 
frequency to the nearest 50 Hz. 



5 Apparatus 

5.1 Fixture, for mounting test piece. 

5.2 Ultrasonic oscillator, having a continu- 
ous control of frequencies in the range from 
20 to 100 kHz, 

5.3 Device, for determining resonance 
frequency. 



8 Expression of results 

8.1 Young modulus is given by the following 
equation: 

£ = 4 X 10-9 X L^ X Q X f' 



8.2 Report the result rounded to the nearest 
5 X 103 N/mm*. 
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9 Test report c) thetesult obtained; 

The test report shall Include the following d) all operations not specified by this 
information: International Standard, or regarded as 

. , i. XL. 1 X I.- 1 ^x 1 , optional; and 

a) reference to this International Standard; '^ 

b) all details necessary for identification e) details of any occurrence which may 
of the test sample; have affected the results. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau oj Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, testing and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS for con- 
formity to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the Standard Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 



Bnreao of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonioui development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copi^rigbt 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are any 
reviewed periodically; a standard along with amendments is reaflBrmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Handbook' and 'Standards Monthly Additions'. 
Comments on this Indian Standard may be sent to BIS giving the following reference; 

Doc : No. MTD 25 ( 3514 ) 



Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Afifected 



BUREAU OF INDIAN STANDARDS 



Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 
Telephones : 331 01 31, 331 13 75 

Regional Offices : 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road, Maniktola 
CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 

Western : Manakalaya, E9 MIDC, Marol, Andh^i ( East ) 
BOMBAY 400093 



Telegrams : Manaksanstha 
( Common to all oflSces ) 

Telephone 

331 01 31 
331 13 75 

37 84 99, 37 85 61 



I 331 13 75 

£ 37 84 9 

( 37 86 26, 37 86 62 



53 38 43, 53 16 40 
53 23 84 

235 02 16, 235 04 42 
235 15 19, 235 23 15 

f 632 92 95, 632 78 58 
1 632 78 91, 632 78 92 

BHUBANESHWAR. 



Branches : AHMADABAD. BANGALORE. BHOPAL. 

COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. 
JAIPUR. KANPUR. LUCKNOW. PATNA. THIRUVANANTHAPURAM. 



Printed at New ludlo Printing Preig, Khiuitk, India 



